Two types of transglutaminase in the PC12 pheochromocytoma cell line. Stimulation by sodium butyrate.
Transglutaminases are a class of enzymes capable of covalently cross-linking both intracellular and extracellular proteins. The activity of tissue transglutaminase is known to decrease precipitously following neoplastic transformation, and it has been hypothesized that transglutaminase may be involved in growth regulation. We have found that the differentiation promoter sodium butyrate is able to cause a marked increase in transglutaminase activity in PC12 pheochromocytoma cells in a time- and dose-dependent manner. This increased transglutaminase activity is associated with growth arrest, as well as with striking morphological changes including increased cell adhesion. The transglutaminase induced by sodium butyrate appears to be tissue transglutaminase, based on its cytosolic localization, thermal lability at basic pH, and elution profile on anion-exchange chromatography. Untreated PC12 cells contain only small amounts of transglutaminase which resembles epidermal transglutaminase, an enzyme previously described only in skin. In contrast to sodium butyrate, nerve growth factor did not stimulate tissue transglutaminase in PC12 cells, although it, too, caused growth arrest. It is hypothesized that transglutaminase may be involved in certain morphological changes accompanying cellular differentiation and neoplastic transformation, rather than in growth regulation per se.